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The tiger is placed within the order Carnivora, of work on the primary structure of hemoglobins family Felidae, genus Panthera. We have already from the genus Panthera. studied the primary structure of hemoglobins from a few members of the family Felidae; jaguar, leopard, lion and cat^-5 !. This communiMatenals and Methods cation continues our comparative study on Preparation ofhemolysate Carnivora hemoglobins. The amino-acid seBlood from a Sumatran tiger was collected in heparinized quence of tiger (Panthera tigris sumatrae) tubes at Zoological Garden, Berlin. The erythrocytes hemoglobin may be considered as a compilation were washed three times with physiological saline and 
4).
Abbreviations: TosPheCH2Cl = (TV-tosyl-L-phenylanyl)chloromethane; Quadrol = AfN,wVw'-tetrakis(2-hydroxypropyl)ethylenediamine; reagent IV = trisodium 7-(isothiocyanato)naphthalene-l,3,5-trisulfonate; FAB = fast-atom bombardment; RP-HPLC = reverse phase high performance chromatography; TFA = trifluoroacetic acid.
lysed with distilled water in the coldf 6 !. The hemolysate was checked for heterogeneity by polyacrylamide gel disc electrophoresis in Tris/glycine buffer at pH 8.3^1, as well as under dissociating conditions in the presence of Triton X-100 and ureal 8 !.
Globin chain separation
The globin chains were separated by RP-HPLC on Nucleosil-C4 column using a Gradient Liquid Chromatograph 334, controller 421 (Beckman). Elution of chains was carried out with 0.1 % aqueous trifluoroacetic acid (TFA) with a linear gradient of 0-35% acetonitrile within 2 min, followed by 35-60% in 60 min.
Enzymatic cleavage and peptide separation
The globin chains were oxidized with performic acid and digested with trypsin (TosPheCH 2 Cl-treated, Worthington) for 3 h at pH 10.5 and 9.5 with an enzyme/substrate ratio of 5 : 10θ' 9~10 1 After 3 h, the hydrolysate was titrated to pH 4 and centrifuged. The soluble peptides were fractionated by gel filtration on Sephadex G-25 fine (2.6 χ 150 cm) in 0.1 Μ acetic acid. The prefractioned peaks were re-chromatographed by RP-HPLC on a column of LiChrosorb-RP2, (4.6 χ 25 mm) equilibrated in 0.05M ammonium acetate^1 1 !. Peptides were eluted with a gradient of acetonitrile from 0-60% in 60 min.
Sequence determination
Amino acid sequences were determined by automated Edman degradation' 12 ! in liquid phase sequenators (models 890B and 890C, Beckman Instruments). A modified Quadrol program^1 3 ' (0.25M Quadrol) was applied for sequencing of the intact chains and large lysine peptides which had been reacted with reagent iy[i4] 3-Diethylamino propynel 15^ was employed for sequencing of the arginine peptides. Some peptides were sequenced by gas phase method using a non-commercial sequenator' 16)17 l The thiazolinone derivatives were converted to phenylthiohydantoin derivatives in the presence of 3M TFA at 80 °C, and identified by HPLd 18 l
Results and Discussion
The hemoglobin of tiger consist of two components as verified by polyacrylamide gel disc electrophoresis in approximately equal amounts (Fig. la) . Electrophoresis under dissociating conditions revealed three bands corresponding to two β and one α (Fig. 1 b) . RP-HPLC of hemolysate on a Nucleosil-C4 column resulted in the separation of three chains; α, l and 011, (Fig. 2) confirming the result of Triton electrophoresis. The primary structure determination of the globin chains was achieved by sequencing the N-terminal regions of the native chains up to 42 amino-acid residues, followed by sequencing of the tryptic peptides. The complete primary structure of the a. and β chains is presented in Fig. 3 In case of human hemoglobin only the exchanges are given. The Hb-II differs from the Hb-I at the following positions. ßl/ßll. |3NA1 Ac-Ser/Gly, 0HC1 Arg/Lys.
substitution was found at 070 Ala/Ser. In the 2,3-diphosphoglycerate binding sites, which play an important role in the oxygen affinity of hemoglobin, the following exchanges were detected; j3I chain: |31 2  7  2  25  24  25  25  25  24  23  20  23  21 important regions, hence it may not effect the functions of the hemoglobin molecule. A comparison of primary structures of α and β chains from 16 carnivora hemoglobins as shown in Table 1 
ains. See legend for Table la. 0  9  24  25  23  23  23  22  22  29  23  26  26 Table l b shows changes in β chains depicting that most of the carnivora have N-terminal Val in 01 except the Felidae members where the lion, tiger, jaguar, and leopard have Ac-Ser and in ll free Gly, but it is interesting to note that in cat, belonging to the same family, 01 has free N-terminal Gly, whereas 011 is blocked (Ac-Ser). His is found at position 2 in all carnivora except in Felidae where only cat has Thr, but all other Felidae have Phe. Residue 041, which is involved in heme-binding and cd 02 contact, is occupied by Phe in all carnivora except in badger [25] where Tyr is found. In position 0123, which is an cd01 contact point, all Felidae have Asn as compared to other carnivora. An Asp at position 043 is found in all carnivora except in lion, tiger, jaguar and leopard, where Asp is altered into Gin, while in cat and racoon 126 ' it is altered into Glu. The carnivora chains compared in this study support the early observation 1271 , that the family Felidae is a distantly derived lineage of the order carnivora. This work is part of study on molecular and genetic characterization of carnivora at hemoglobin level. 
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